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UPPER DOLORES RIVER AND SILVER CREEK BASIN
WATER QUALITY AND DISCHARGE MONITORING SUMMARY
R1CO, COLORADO

1.0 Introduction

This report includes water quality sampling results and discharge measurement results from
the Silver Creek and upper Dolores River basins near the Town of Rico, Colorado. Water Quality
samples were collected on June 26 and 27, 2000, from the Blaine adit and St. Louis tunnel discharge,
the St. Louis Pond Settling System, Silver Creek, and the Dolores River. Water flow measurements .
were performed at each sampling site in conjunction with the water quality sampling. Table 1 lists
the sampling station locations and site descriptions. Sampling sites in the Silver Creek and Dolores
River basins are illustrated on Figures 1 and 2, respectively.

TABLE 1

Sampling Location Summary

SITE ID SITE DESCRIPTION

SC-1 Silver Creek immediately above Blaine adit discharge

SC-2 Blaine adit discharge immediately prior to entering Silver Creek (Cutfall 001)
5C-3 Silver Creek below Blaine adit discharge (VCUP site §VS-5)

DR-1 Dolores River above St. Louis settling pond system

DR-2 Dolores River immediately above St. Louis settling pond system outfall
DR-3 St. Louis tunnel discharge at adit

DR-4" St. Louis seftling pond system at Pond 18 discharge

DR-5 St. Louis settting pond system at Pond 11 discharge

DR-6 St. Louis settling pond system outfall to the Dolores River (Outfall 002)
DR-7 Dolores River below St. Louis settling pond system outfall

DR-8 Geothermal Springs discharge to Dolores River (Pond 5)

DR-9 St. Louis settting pond system at Pond 13 discharge

DR-10'? St. Louis seftling pond system at Pond 14 discharge

DR-11% St. Louis tunnel discharge to Pond 13 (conveyed via underground culvert)
DR-12? St. Louis tunnel overland discharge to Pond 18

DR-13% St. Louis tunnel channel discharge to Pond 18

(1) Water Quality Sample only at this site.
(2) Discharge measurement only at this site.
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The sampling and discharge measurement locations and parameters for analysis were selected
to provide data on-the Blaine adit discharge, St. Louis tunnel settling pond system, and the associated
water quality and flows of Silver Creek and the Dolores River for the spring runoff season. The
spring runoff flow conditions are expected to be relatively high in comparison to flows during the
rest of the year. The data objectives included:

. Characterizing the water quality of the selected adit drainages and receiving streams
for comparison with (1} CDPS Permit Number CO-0029793, expired January 31, 1999,
effluent limitations and (2) water quality results from the October, 1999 sampling event.

. Analysis of flow data in the St. Louis Pond Settling System for estimating flows into-
and out of the system.

’ Sampling and flow measurements were taken in June with the objective of obtaining
data during a high runoff period. Note that the flow measurements performed at Silver Creek
(SC-1 and SC-3) and at the Dolores River {DR-1, DR-2, and DR-7) were not proposed in the
scope of work but were added due to low flows in the Dolores River, time avallablhty, and
significance of the data.

Several field conditions warrant discussion in relation to meeting the third objective. Though
the intent of this sampling event was to collect seasonal data for a relatively high flow period, this
year’s spring runoff may have been lower and peaked sooner than other years. Several changes were
made to the sampling effort. Though flows may have been lower than normal, information is still
useful to assess seasonal conditions.

Water samples were analyzed for pH, temperature, conductivity, alkalinity, hardness, total
dissolved solids (TDS), and total suspended solids (TSS) plus the trace metals cadmium, copper,
iron, lead, manganese, silver, and zinc. The selected analyses correspond to parameters listed in
CDPS Permit Number C0O-0029793, expired January 31, 1999.

All samples were analyzed for the dissolved fraction of the selected trace metals. The St.
Louis tunnel discharge and settling pond system samples were analyzed for both dissoived and total
recoverable trace metal concentrations.

Discharge measurements were performed at each water quality sampling location with the
exception of Site DR-4 (St. Louis settling pond system at Pond 18 discharge). The Pond 18
discharge (Figure 5) could not be accurately measured with the available equipment and time.
Additional discharge measurements were performed at sites DR-10, DR-11, DR-12, and DR-13 to
provide data for the pond system flow analysis. Water quality samples were not collected at sites
DR-10, DR-11, DR-12, and DR-13.
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2.0 Methods and Procedures
2.1 Water Quality Sampling Procedures

Sampling was conducted in accordance with the sampling program used for the Rico site
remediation. Lab-certified plastic boitles were used to collect sample water for hardness, TDS, and
TSS analyses. Sample water for dissolved metals analysis was first collected in a clean plastic bottle,
and within ten minutes, filtered through a 0.45um filter into a sample bottle containing nitric acid
preservative, Sample water for total recoverable metals analysis was collected without filtration in
a sample bottle containing nitric acid preservative,

Field parameters were measured at the time of sample collection. Field measurement data for
pH, temperature, conductivity, and alkalinity were recorded in a logbook and on sample collection
forms. Field mstruments were calibrated each morning using standard solutions and consistent with
manufactures instructions. Copies of all field records are provided in Appendix A.

All sample bottles were labeled to identify sample number, date and time of collection, type
of analysis, and appropriate preservative. In addition, sample analysis/chain of custody forms were
completed and processed at the time of sample collection. Original chain of custody forms were
signed, dated, and placed in the sample shipment container prior to sealing the container for shipment.
Copies of all chain of custody information is provided in Appendix A.

2.2  Water Quality Analytical Procedures

All water samples were sent to Alpine Analytical Laboratory in Helena, Montana. Sample
analyses were performed according to methods specified in 40 CFR, Part 136 or other methods
approved by EPA. Laboratory methods and reporting limits for all parameters are presented in
Table 2.

The full analytical report package (Appendix B) includes reference to the analytical methods
used, detection limits, and quality control data. Quality control results indicate that the data are
acceptable and usable. Results include near-detection level, but reportable, concentrations of total
recoverable cadmium (0.13 «g/L) and dissolved cadmium (0.14 rg/L), copper (10 pg/L), lead (0.60
1g/L), and zinc (20 ug/L) in the field blank (Appendix B). However, results from field duplicate
samples are all within control limits (Appendix B3), and field data are supported by sufficient
laboratory backup data and quality control results, to determine that the data are acceptable for the
intended use. .
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TABLE 2

Analytical Procedures Summary

|| Parameter || Practical Quantitation Limit “ Method

Field Parameters

pH (s.1.) - EPA 150.1
Temperature (°C) --- Standard Method 2550
Conductivity (umhos/cm) --- EPA 120.1
Alkalinity {mg/L as CaCQ,) 5 mg/L EPA 310.1
General Parameters

Hardness (mg/L as CaCOy) 0.2 mg/L EPA 6010/130.2
Total Dissolved Solids (mg/L as TDS) 1 mg/L EPA 160.1
Total Suspended Solids (mg/L as TSS) 1 mg/L EPA 160.2
Trace Metals

Cadmium (:g/L as Cd) 0.02 ug/L EPA 7131
Copper (ug/L. as Cu) 10 g/l EPA 6010
Iron (ug/L as Fe) 20 pgfL EPA 7381
Lead (u:g/L as Pb) 0.5 ug/L EPA 7421
Manganese (ug/L as Mn) 5 uglL EPA 6010
Silver (ug/L as Ag) 0.02 g/l EPA 7761
Zinc (ug/L as Zn) 10 ug/L. ' EPA 6010

2.3  Discharge Measurement Procedures

Discharge measurements were conducted in accordance with the measurement procedures
used for the Rico site remediation as well as USGS standard discharge measurement procedures.
Flows were measured by one of two methods (1) a Marsh-McBirney Model 2000 portable flow
meter, or (2) volumetric procedure using a 5 gallon bucket. The volumetric procedure was used at
the Blaine adit discharge (Site SC-2), the Geothermal springs (DR-8), the Pond 13 discharge (Site
DR-9), and the Pond 13 influent from the St. Louis tunnel (Site DR-11). Volumetric field
measurements consisted of three time/volume trials using a stopwatch and a five gallon bucket. The
trials were averaged to determine the flow rate (in gallons per minute) at each station. The volume
trials were recorded in a logbook. Copies of all field records are provided in Appendix A.

The six-tenths-depth method (for depths between 0.3 feet and 2.5 feet) was selected for the
flow meter measurements. This method uses the velocity at six-tenths of the depth as the mean
velocity in the vertical direction. This method is generally reliable between deplths from 0.3 feet to
2.5 feet. The first step in the measurement procedure was selecting a stream section with the desired
characteristics of: parallel flows, smooth streambed with minimal obstructions, a straight channel,
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and a flat streambed. The best possible section was selected using these criteria. After selecting the
stream section, a measuring tape was stretched across the stream section, perpendicular to the flow,
and anchored at both ends. The width of the section was determined and divided into several (10 to
20) vertical sections. Flow measurements of velocity (by the six-tenths-depth method) and water
depth were measured at each vertical section using the Marsh-McBirney flow meter and wading rod
assembly. The flow meter was set to the 10 second fixed period average mode. Three velocity
readings were recorded at each vertical section. Flows were calculated for each stream section using
the water depth, horizontal distance, and averaged velocity data. The flow meter measurements were
recorded in a logbook (Appendix A) and the discharges calculated on field data sheets (Appendix A).

30 Results
31 Water Quality Results

Silver Creek Basin. Analysis results from samples collected in the Silver Creek Basin on
June 27, 2000, are provided in Table 3. For information purposes, Colorade stream standards for
Silver Creek below the Town of Rico’s water supply intake (Segment 9) are provided in Table 3. For
hardness based standards, a hardness value of 90 mg/L as CaCO, was used to calculate standard
values. This hardness value was measured in sample SC-3 collected from Silver Creek below the
Blaine adit discharge.

At SC-2, flow from the Blaine adit was measured at 1.6 gallons per minute (Figure 3). The
discharge was very acidic with a pH of 1.97 and contained high concentrations of total dissolved
solids (7,089 mg/L) and dissolved metals (Table 3).

Comparison of the Silver Creek results at SC-3 with Silver Creek stream standards indicates
that most concentrations of the measured dissolved trace metals are below applicable standard values.
The only exception is dissolved copper. The measured concentration of dissolved copper (20 ug/L)
exceeds the acute and chronic standard values of 16.1u.g/L. and 10.8 ug/L, respectively. The PEH
value measured at SC-3 (6.32 s.u.) Is below the Silver Creek standard range for PH (6.5 - 9.0 s.u.).

Compared to the October 1999 sampling event, concentrations of dissolved trace metals are
generally lower in Silver Creek and the Blaine adit discharge. However, concentrations of dissolved
trace metals, including dissolved copper, at SC-3 are typically within the range of concentrations
measured during VCUP monitoring. The measured pH values, both above and below the Blaine adit
discharge, are lower than the values from the October 1999 sampling event and from the range of
values during the VCUP monitoring.
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TABLE 3

Silver Creek Basin Analysis Results

Field Parameters

SC-1

SC-2

SC-3

Blaine Adit

Silver Ck below
Blaine Adit

[ ] ||
Silver Ck above
| Parameter Units Standard ¥ Blaine Adit

Flow gpm 1163 1.6 1163
pH s, 6.5-9.0 741 197 6.32
Temperature *C 10.2 8.0 10.1
Conductivily pmhos/cm 174.5 8720 185
Alkalinity mg/L as CaCO, 75 <10 78
General Parameters

Hardness mg/L as CaCO, | [ 16 2,149 90
Total Dissolved Solids || mg/LasTDS | [ 108 7089 127
Total Suspended Solids || mg/LasTSS || [ 10 6.0 7.0
Dissolved Trace Metals

Cadmium ugil as Cd I 8.8/5.0 14 7.000 4.1
Copper wg/L as Cu 16.1/10.8 10 5,200 20
Iron ug/L as Fe /1,000 <20 844,000 60
Lead ug/L as Pb 20.9/3.4 32 505 0.90
Manganese ug/L as Mn /1,000 9.6 144,000 230
Silver uglL as Ag 1.70/0.27 <.02 14 <(.02
Zinc pgfL as Zn 1,100 770 23,000 380

{1) acute/chronic - Colorado stream standards (dissolved metals) for Silver Creek below the Town of Rico’s water
supply intake (Segment 9). The hardness value measured at the downstream sampling site SC-3 (90 mg/L as CaCQ,)
was used for hardness based standards.

Dolores River Basin. Samples from the Upper Dolores River Basin were collected on June
27, 2000. Results from Dolores River samples are presented in Table 4 with stream standards for
Section 3. For hardness based standards, a hardness value of 148 mg/L as CaCO, was used tc
calculate standard values. This hardness value was measured in sample DR-7, the Dolores River
below the St. Louis tunnel settling pond system.

Comparison of the resulis at DR-1, DR-2, and DR-7 with Dolores River stream standards
indicates that the measured concentrations of dissolved metals typically are below standard values.
The only exceptions are dissolved copper and zinc. The concentration of dissolved copper measured
at DR-2 (30 ug/L) is greater than the acute and chronic standard values of 25.7 ug/L and 16.5 ug/L,
respectively. However, the dissolved copper measured downstream at DR-7 (<10 wg/L) grab sample
is below the acute and chronic standard values. The measured concentration of dissolved zinc at DR-
7 (160 pg/L) (grab sample) is higher than the chronic standard value of 148 ug/L.
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Concentrations of dissolved trace metals in the Dolores River are similar to concentrations
measured during the October 1999 sampling event.

Upper Dolores River Analysis Results

TABLE 4

DR-1 DR-2 DR-7
Dolores Dolores River | Dolores River
Parameter Units Standard ” i River above | above Outfall ) below Ponds
| Ponds Jl

Field Parameters

pH s.0, 6.5-9.0 7.42 7.23 6.83
Temperature °C 9.7 9.6 8.6
Conductivity pmbos/cm 191 2325 295.8 |
Alkalinity mg/L as CaCO, 62 112 62 |
General Parameters

Hardness I mgn as caco, R 120 148

Tota! Dissolved Solids || mg/L as TDS [ 146 178 188

Total Suspended Solids || mg/L as TSS I 10 1.0 <1.0
Dissolved Trace Metals

Cadmium ug/L as Cd 15.4/1.54 0.15 0.20 0.70
Copper jig/L as Cu 25.7116.5 <10 30 <10

Iron uglL as Fe /1,000 <20 <20 <20

Lead g/l as Pb 180.5/6.8 <0.5 0.70 <{.5
| Manganese g/l as Mn 11,000 12 163 443
Silver ugiL as Ag 4.0/0.63 <{.02 0.08 <(.02
Zinc pgf/l as Zn 163.1/147 .8 20 <10 160

(1) acute/chronic - Colorado stream standards (dissolved metals) for the Dolores River Segment 3. The hardness value
measured at the downstream sampling site DR-7 (148 mg/L. as CaC0,) was used for hardness baged standards.

St. Louis Settling Pond System. Sample results from the St. Louis tunnel settling pond
system are presented in Table 5. For purposes of comparison, the 30-day average effluent limitations
for Qutfall 002 (CDPS Permit Number CO-0029793, expired January 31, 1999) are presented in
Table 5. Samples were collected at the St. Louis tunnel discharge at adit (Figure 4), Pond 18§
discharge (Figure 5), Pond 13 discharge, Pond 11 discharge, Pond 5 Geothermal Spring (Figure 6),
and Qutfall 002 (Figure 7). The total recoverable trace metal results from Outiall 002 for cadmium
and zinc exceed the 30-day average effluent limitation value. The total recoverable concentrations
of cadmium and zinc in the Pond 18, Pond 13, Pond 11, and St. Louis tunnel discharges also exceed
the effluent limitation values, Total recoverable concentrations of copper in the Pond 18 and St.
Louis tunnel discharges are also greater than the effluent limitation value of 24 up/L. Concentrations
of measured total recoverable metals in samples collected from the Pond 5 Geothermal Spring are
near or below the 30-day average effluent limitation value.

7
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Compared to the October 1999 sampling event, concentrations of dissolved and total

St. Louis Tunnel Settling Pond System Analysis Results

TABLE 5

recoverable trace metals are generally Jower throughout the St. Louis tunnel settling pond system.
Copper concentrations at the tunnel discharge (DR-3) were the most notable exception. A total
recoverable copper concentration of 300 ug/L was measured at the tunnel discharge, but copper
concentrations were not detected during the 1999 sampling event. Although measured values of pH
and concentrations of hardness in the pond system are slightly lower than those measured in 1999,
concentrations of alkalinity and total dissolved solids are similar to 1999 concentrations.

DR3 | DR4 | DRS | DR6_| DR& | DR H
Effluent Tunnel Pond 18 Pond 11 Outfall Geo. Pond 13
Parameter Lim. ** | Discharge | Discharge { Discharge 002 Spring | Discharge ;‘
Field
pH s.u. 6.5-9.0 6.58 6.88 6.96 6.77 6.53 6.81
Temperature || °C 16.1 18.2 15.2 15.1 40.2 16.2
Conduclivity || pmhos/cm 1,065 1,072 1,088 1,149 2846 1236
Alkalinity _mg/L as CaCO, 67 86 66 107 1130 51
General
Hardness || mg/Las CacO, | i 60 ® 701 793 | 1189 733
™S | meass | | oss 974 962 1070 | 1660 | 1155
TsS [ mgLastss | | 14 30 2.0 5.0 26 4.0
Dissolved Trace Metals
Cadmium ugfl as Cd “ 18 10 6.3 5.9 0.11 10
Copper £g/l as Cu “ 30 <10 <10 <10 <10 <10
Jron ugLasFe | 350 <29 <20 <20 | 3880 | <20
1sad pgfL as Pb <0.5 <0.5 <0.5 <0.5 0.50 <0.5
Manganese wgfl. as Mn 2,660 2,630 2,550 1,970 1,200 4,840
Silver ug/l as Ag <0.02 <0.02 0.05 0.05 <0.02 0.06
Zinc g/l as Zn 3,600 2,620 1,790 1,410 90 1,970
Total Recoverable Trace
| Cadmium pgfL as Cd /0.4 15 14 6.8 8.6 0.13 12
Copper wpfl. as Cu 24 100 40 <10 <10 <10 <10
Iron 122/L as Fe 3,210 210 580 450 4.690 950
Lead pfl as Pb /9.9 1.6 0.80 <0.5 <0.5 0.60 <0.5
Manganese s/l as M 2730 2,700 2,670 2,070 1.220 5,160
Silver g/l as Ag 0.1 <0.02 0.02 0.04 0.05 0.09 0.09 il
Zing g/l as Zn 1237 3,670 2.780 2.170 1,530 270 2420
(1) doily maximum/30-day average - St. Louis Tunnel Owfall 002 Effluent Limitations (CDPS Permit Number
C(0-0029793, expired January 31, 1999)
{2) the DR~ Hardness value reported from the analytical laboratory (Appendix B) was inconsistent with the hardness
and TD)S data set. Thercfore, the value was not included in Table 5.
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3.2  Discharge Measurement Results

Flow measurement results from the Silver Creek Basin, the Dolores River, and the St. Louis
settling pond system conducted June 26 and 27, 2000 are provided in Table 6. The Sites are listed
in order of upstream to downstream and include the measurement method used for each. In addition
to Table 6, sampling sites in the Silver Creek and Dolores River basins are illustrated on Figures 1
and 2, respectively.

TABLE 6

Discharge Measurement Results

Measuremenl LFlow Flow —Jl
|Site 1D Site Description Method \ (cfs) (gEm)__
Silver Creek Basin :
SC-1 II Silver Creek above Blaine adit discharge Flow meter 2.59 1,163
5C-2 " Blaine adit discharge (Outfall 001) Bucket 0.003 1.6
SC-3 " Silver Creek below Blaine adil discharge Flow meler 2.59 1,163
Dolores River
DR-1 " Dolores River above St. Louis settling ponds Flow meter 40.1 17,989
DR-2 | Dolores River above settling pond Outfall 002 Flow meter 47.4 21,275
DR-7 || Dolores River below settling pond Qutfall 002 Flow meter 57.7 25,763
§t. Louis Settling Pond System
DR-3 St. Louis tunnel discharge at adit Flow meter 1.46 655
DR-11 St. Louis tunne] discharge to Pond 13 Bucket 0.19 - 85
DR-12 St. Louis tunnel overland discharge to Pond 18 Flow meter 1.07 480
DR-13 St. Louis tunnel channel discharge to Pond 18 Flow meter 0.68 305
DR-9 Pond 13 Effluent -Bucket 0.03 12
DR-10 Pond 14 Effluent Flow meter 1.06 476
DR-5 Pond 11 Effluent Flow meter 1.08 485
DR-6 St. Louis settling pond system outfall (Oufall 002) Flow meter 0.93 417
DR8N Geothermal springs discharge 1o Dolores River | Bucker Il 003 11.9

Sitver Creek Basin. Flow results in Silver Creek above and below the Blaine adit, SC-1 and
SC-3 respectively, were both measured at 2.59 cfs on June 27, 2000. Due to the close proximity of
these stations and the relatively low flow of the Blaine adit, the flow results raise confidence in the
measurement equipment and techniques. The Blaine adit flow (Figure 3) of 1.56 gpm is slightly
higher than the 1.4 gpm measurement of October 25, 1999.  Although not significant, the slight
increase in flow may be attributed to the spring runoff. Typically, the spring runoff peak flow for the
Blaine adit lags the peak flow in the Dolores River by four to six weeks.

Dolores River Basin. USGS provisional data (subject to revision) indicate that the Dolores
River flow near Rico peaked on May 24, 2000 at 730 cfs. The Dolores River flow measurement
results (Table 6) indicale an increase in {fow of approximately 17.6 cfs between DR-1 (40.1 cfs) and
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DR-7 (57.7 cfs). Site DR-7 (57.7 cfs) was measured first beginning at approximately ¢ am on June
27, 2000, followed by Site DR-2 (47.4 cfs) beginning at 9:45 am, and lastly DR-1 (40.1 cfs) was
measured beginning at 10:40 am. The USGS Station (# 09165000), which is approximately 4 miles
downstream of Rico, recorded 70 cfs during the period that DR-1, and DR-2 were measured.
However, the USGS provisional gage data indicates a flow decrease close to the time DR-1 was
being measured. Therefore, the river flows were likely decreasing as the flow measurements were
conducted and contributed to the flow difference in the measurements. Other factors contributing
the measured flow increase between DR-1 and DR-7 include: 1.5 to 2 cfs inflow from the St. Louis
tunnel discharge, potential inflow from Aztec Gulch, potential groundwater inflow, and potential
discharge measurement error.

St. Louis Settling Pond System. Flows in the St. Louis Settling Pond System were
measured on June 26, 2000, beginning measurements at thé downstream end and proceeding
upstream to the St. Louis tunnel adit. Flows were measured at several locations.

Two Geothermal Springs were inspected during the site visit. The Geothermal Spring located
in the north east corner of Pond 6 was essentially inactive and, upon visual observation, was not
contributing flows to Pond 6. The other Geothermal Spring is located in the north west corner of
Pond 5. The flows from this Geothermal Spring have been routed through a conduit to a Hot Tub
located near the Dolores River (Figure 6). The flow from the spring was measured at approximately
12 gallons per minute.
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Figure 3. Blaine Adit Discharge into Silver Creek (Site SC-2). The discharge was
measured at approximately 1.6 gallons per minute.,

Figure 4. St. Louis tunnel Discharge at Adit (Site DR-3). Flow from the tunnel is
conveyed to the Pond System via three separate routes




Figure 5. St. Louis settling Pond 18 Discharge (Site DR-4). Two additional culverts
and a rock overflow spillway have recently been installed at the Pond 18 discharge.

Figure 6. Geothermal Springs Discharge to Dolores River (Site DR-8). Flow has
been routed from the Spring to a Hot Tub; from which it flows into the Dolores
River.




Figure 7. St. Louis Tunnel Settling Pond System Qutfall 002 (Site DR-6). Sampling
g £ b pling

location just below end of concrete channel.

Figure 8. St. Louis Tunnel Discharge at Adit (Site DR-3) - Discharge Measurement.
Flow measured by Marsh-McBirney Model 2000 flow meter.




Figure 9. St. Louis Tunnel Overland Discharge to Pond 18 (Site DR-12) - Discharge
Measurement, The Overland flow discharges into Pond 18.

Figure 10. St. Louis Tunnel Settling Pond System Outfall 002 (Site DR-6) -
Discharge Measurement.
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APPENDIX A2

Field Sampling and Stream Flow Measurement Forms



"~ Sampling Personnel! (Signature):

Z&@. FESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID; _feild Llank Project Name: LIcO
Location: =
Date: 6__/ Z ?‘/ 00 Time: /250

Weather Conditions: _P. Cloud VA W{nd}/ , Warm ( 7o "F)

MEA
pH/Temp: __ — Dissolved Oxygen/Temp (mg/L):
Specific Conductance/Temp (uS/cm):
Fe (1) (mg/L): - Fe (total)(mg/L): N
Alkalinity (mg/L as CaCO,): _— Calculated Streamflow (cfs): "__"‘ —
COMMENTS:
WATER QUALITY SAMPLES

Tag No., Date/Time Preserved  Analysis

126 6/2F /190 — Hard _TOS_TSS

(27 YT HNO3 Diss. setals (L4 Lz 28 . 45 2,)

/2B /23 1290 H¥p: TR medals >
Site Sketch:

Ciformsifieldisurfwte. fon



-~ Sampling Personnel (Signature): ‘ﬁ 5_
. MEAS

Egﬁ ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

StationID: _SC ~/ Project Name: __ &/0

Location: Sr'/l/tr C/‘:ﬁ'f aéo ve Klane Tunne / a/r‘afma;c

Date: 6/2 7/00 Time: /3 'S0

Weather Conditions: ___P, ola.ud-\‘/ . Wn'nzl};  Warar (70° F>

——e .

pH/Temp: 7416 10.2°¢ Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp uSiemy: _/74. & compensated fo 2 "¢

Fe (ID) (mg/L): Fe (total)(mg/L):
Alkalinity (mg/L as CaCO,): __7S Calculated Streamflow (cfs):
COMMENTS:
WATER QUALITY SAMPLES

Tag No, Date/Time Preserved  Analysis

13/ ¢/27 /3:50 — Hard TS, TSS

/22 L/22 [2:50 HNO3 Diss. migdals ({dlu Fe, Pb_rtn 477_, Zﬁ)
Site Sketch:

C:Morms\field\eurfwtr.fim



1

i ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite P
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _SC- 2 Project Name: __ /2/CO

Location: _ {S/aine Tunnel! drain qﬁe
Date: _6/2% oo Time: _ /%05

Weather Conditions: G \ rna (20 "f_>

" Sampling Personne] (Signature): ‘%@‘ g-
F.[ELDQIEXS

pH/Temp: /.27 @ B°¢C Dissolved Oxygen/Temp (mg/L): ___

Specific Conductance/Temp (uS/cm): __B710 _ compensafed 4o 25 °C

Fe (II} (mg/L): Fe (total)(mg/L): __——

Alkalinity (mg/L as CaCO,): _A&'/4 Calculated Streamflow (cfs):
COMMENTS:

WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis

/33 6/2%  14:08 Hard _TDs, TSS

/3Y 417 _HNGs Diss, mz&ﬁ_ﬁ@@@&%&)

Site Sketch:

C:Mormsifield\surfwtr frm



i ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite R
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

StationID: __.SC-3 Project Name: __/2/X0O

Location: Q/V!r-(rfef' belows Blaing Tunnel a’rgmagc’

Date: Q/ 27 foo Time: /2: 40

Weather Conditions: __[". C-!au..dM W nd’«u Wetm (700!:\

" ~Sampling Personnel (Signature): %

pH/Temp: £€32@ o/ Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uS/cm): _ /8 compepsafed fo 25 <

a———i

Fe (II) (mg/L): Fe (total)(mg/L):

A —r—

Alkalinity (mg/L as CaCQ,): l&_ Calculated Streamflow (cfs):

COMMENTS:

WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
/29 27 1290 Hargd 708 7SS

/30 (1271290 Mo Drss_mplals [cd Cu b2 2% (o dy 20)

Site Sketch:

CMorme\feld\susfwr. frm



|

~~Sampling Personnel (Signature): ﬁ- ‘Jﬁ
FIE AS

é ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: __ DA -/ ‘ Project Name: Rico

Location: Do/or‘es /iner' Qbove Silouic Fond s:fmfem

Date: _6/27 /2000 Time: ‘0 8

Weather Conditions: ___Sun ny , L. b re€ze wolm A ‘5"?_>

e

pH/Temp: 242 & 27°C Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uS/em): _/ 7/ compensated do  25°¢C

Fe () (mg/L): Fe (total)(mg/L):
Alkalinity (mg/L as CaCO,): ___L : Calculated Streamflow (cfs):
COMMENTS:
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
/24 6127 1015 — Hand _7DS _TSS

L 25 4L/27 108 Hwo, Diss._snzedals (};,44@ fe, 2 A, ds, 2..)

Site Sketch:

C:\forms\lield\surfwir.fom



g
R T

ﬁ ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

StationID; _ PR - 2 Project Name: Ko

Location: Deleres Kiver ypstream of Sd.louis Pond rﬁ:s/em d’sct““’?‘?ﬁ 952

Date: __6/27 /00 Time: 7- 25

Weather Conditions: 5u.m,y_\7 , Lt breeze,, cool ( (gO"F>

~Sampling Personnel (Signature): %@— g &‘1‘

AS

pH/Temp: 723 & 9¢ ‘¢ Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uS/cm): _232.§ cowpensated fo . 25°C

Fe (II) (mg/L): — Fe (total)(mg/L): ——
Alkalinity (mg/L as CaCO,): _//2 Calculated Streamflow (cfs): ___———
COMMENTS:
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
/22 ¢/27 _9:25 — Hard 705, 7S5

/23 6/22 925 HNO g Diss. saplals (CJ Lo Fe Ph o, 4,,_:’:.)

Site Sketch:

C:AMorma\field\aurfwtr. [rm



" “Sampling Personnel (Signature);

228 [ESA CONSULTANTS INC.

V 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: Dﬁ"g Project Name: /?{C 0

Location: -5/ Zm‘*s 7;';4;1 e/ . ﬂ’ff//m»ﬁ e

Date: 05/,2 é/ 2000 Time: Vi i 4N

Weather Conditions: __. Sw.nn Y ( 72 f )

umén%

pH/Temp: 6.58 £ /6.1°C Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uS/cm): _/Z6S cawsa/fa/ o 2A5%

Fe (I1) (mg/L): R— Fe (total)(mg/L): I
Alkalinity (mg/L as CaCO,): _ 67 Calculated Streamflow (cfs): _———
COMMENTS:
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
US 616 _ryes _hwes T2 metals (C4tufe P A dy,7,)
/e LI 199 _pwoy Disc. metals
1 # LG 19 YT - Hard TS, TSS
Site Sketch:

C:\forms\field\surfwir.frm



ﬁ ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: __ DR -4 Project Name: _ RICO

Location: St Louis Pomd /B - 5//55/1:::/;;_::.

Date: _O6/26 /2000 Time: __/9:/5~

Weather Conditions: Sunn Y (72.:' *F )

" " Sampling Personnel (Signature); @g— %‘

o MEAsURIMETS

pH/Temp: 6.88 @ /8.2°C  Dissolved Oxygen/Temp (mg/L): —

Specific Conductance/Temp (uS/cm): _/OZ2 _compensated #o - 23 °C

Fe (1) (mg/L): Fe (total){(mg/L): I —
Alkalinity (mg/L as CaCO,): _L Calculated Streamflow (cfs): _ —™  — -
COMMENTS:
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
{2 6R6 1945 Hl o, TR medals / (dlu &, Ph M, Aq, 2,
113 L1286  j44S vaﬁ;f Dics. metals w )
114 L2644/ - Hard THS TS
Site Sketch:

C:forms\ieldeurfwir. fon



" Sampling Personnel (Signature);

= ESA CONSULTANTS INC.

(? 2637 Midpoint Dave, Suite F
Fort Collins, Colorado 80525
{970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: DR - 5 Project Name: /‘?/60

Location: . St Low's FPond (I di’schar?n

Date: _0O¢ /Qé/ 2000 Time: _// 30
Weather Conditions: hgwmfv ' (éﬁ °F /)

FIE ASUREMENTS

———

pHiTemp: (.96 @IS 2 Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uS/cm): __ /084 /‘nm?p_cnﬁa-/r'c/ fo 25 °¢

Fe (II) (mg/L): Fe (total)(mg/L): ‘
Alkalinity (mg/L as CaCO,): _6-6__._ Calculated Streamflow (efs): _———
COMMENTS:
WATER QUALITY SAMPLES
106 ¢/26 N30 HNO; ; ' J:’,)
/07 Lllb 4130 HNC) _ Oiss. mvtals “
108 6/1/) {20 _— . 'f-//,tn// , TSSITOS
Site Sketch:

CAforma\field\surfwis.frm



"~ Sampling Personnel (Signature):

5% ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: O/‘? -4 . Project Name: /Z’ Lo

Location: St Lowss fond {ﬁ;’/&m

Date: 06/ 2-4,/2:750 Time: __ 7. /5"

Weather Conditions: __overcast [S6°F )

e

pH/Temp: 672 &/57/% Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uS/cm): _// 47 Cowtpen sa fed fo 25 °C

Fe (II) (mg/L): Fe (total)(mg/L).
Alkalinity (mg/L as CaCO,): __ /07 Calculated Streamflow (cfs): ___ —
COMMENTS:
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
/100 6/ s KA O, TR mefals (E:af_ Lo e D M Mg, ZL)
[0/ L/ 945 _HNOy Disc  mefals # ‘
L0 (/26 1S —  _lard , TS5 ToS
Site Sketch:

C:\forms\ﬁcld\mrfvnr‘fl-'m



Eﬁ ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970) 484-3611 (970) 4844118 FAX

SURFACE WATER SAMPLING FORM

Station ID: DR -7 Project Name: Rico

Location:  delew Sd.Leuis Pond sﬁs/m« oudfall

Date: 6/2% 00 Time: __8:25

Weather Conditions: __f, Clencdoy G2°F , Lt Breeze
-~ Sampling Personnel (Signature): @ g @"-—-’;—

VA —_

pH/Temp: 6.83 ® 8¢ C Dissolved Oxygen/Temp (mg/L); _ ——

Specific Conductance/Temp (uS/cm): _27S5. 8 :omfemsqled o 25°¢

Fe (Il) (mg/L); __ —— Fe (total)(mg/L): __——
Alkalinity (mg/L as CaCO,): 62 Calculated Streamflow (cfs): _
COMMENTS:
WATER QUALITY SAMPLES
Tag No. Date/Time Preserved  Analysis
/8 6/2? 25 -~ /—/ana/ i TDS‘ 785
(g ¢ /22 B:2% HNEG, Diss mdg_zs_ﬁg,@ﬁwﬁ&,z,)
120 422 B:2§ - Hand 705 TS  {Dup)

121 6723 8:2C  _due, Diss. melals ((d cu B 24 1o Ag € ) Dup)

Site Sketch:

C:\orma\fietd\surfwic. frm



=i [ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80523
{970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _OR - 8 Project Name: Rico

Location: __(ze0 y‘/1 erumal -.%er f‘?'
Date: _ 06/ 26 /2000 Time: _/0- 05~

Weather Conditions: S« 22y . | ( éﬁl_?F ]

-
~ Sampling Personnel (Signature): _ %ﬁ?‘é" ﬁ
FIAD’dEAS S

pH/Temp: 653 & waze Dissolved Oxygen/Temp (mg/L):

Specific Conductance/Temp (uSiemy: _2896 compcncated o 23 °C

Fe (II) (mg/L): Fe (total)(mg/L): -
Alkalinity (mg/L as CaCQ,): _/.!__&__. Calculated Streamflow (cfs): '
COMMENTS:
WATER QUALITY SAMPLES

Tag No. Date/Time Preserved  Analysis

103 8/ (o0 _HNO3

104 L1246 1008 _HNOy Diss. metals Xt

(oS b[2 1008 - Hard 755 _T0S
Site Sketch:

C:hformsifieldsurfwir.fom



ﬁ ESA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 83525
(970) 484-3611 (970) 484-4118 FAX

SURFACE WATER SAMPLING FORM

Station ID: _ PR~ 9 Project Name: __K/€0

Location: St Louwis Pa‘n(/ /13 rse ﬁarfé’.

Date: _06/2¢4 /2000 Time: _ /240

Weather Conditions: Sean ( 7/ °F )

V4
~Sampling Personnel (Signature): %z’ g—%
C/ {7

FIELD MEASUREMENTS

pH/Temp: 6.8l e [6.2% Dissolved Oxygen/Temp (mg/L): _ ——

Specific Conductance/Temp (uS/cm): _ /236 compensated 4o AHC.
Fe (II) (mg/L): Fe (total)(mg/L): N
Alkalinity (mg/L as CaCOy): _ 5/ Calculated Streamflow (cfs): __—
COMMENTS:
WATER QUALITY SAMPLES
107 B/26 12:90  _fno, IR metals (L4, Fo Dby 210 44 z..)
1Y _6l26 (1:ve  _HNDg Diss. mefals A
111 /26 1240 ~_ _Herd TDS, TS5
Site Sketch:

C:\forms\ieldisurfwir.fomm



__-=—‘='|; @& E5A CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(570)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: _ SC ~/

* Project Name: __R/CO , Date: _6/27 /00  Time: /330
Sampling Personnel: (signature) ‘é@i— &,
Description: Juper Cre e e ad'F_Aise e

Vertical Distance Depth Velocity
Number (fUmy (f/p] (s, opdsT Segment Flow (ft¥/s, m¥#%)
1. Q00 - Qoo 0.00 000

2. 0.60 0. 36 D00 D00

3. 0.§0 (.30 o.00 O.00

4. 050 040 0.22 ' o.04

5, O.S0 .80 279 : O. 08

6. >3] 6.70 0£9 . 0. 24

7. oSO 09 D82 .28

8. oSO 0.90 LOS O.4%

9. NoAYe. 0.90 Léed o723

10. foRYe) 070 /. 04 o. 37

11. Q.80 .90 O.08 | 0.04

12. aOso O.80 o.00 0.00

13, oSO 0.S0 0.00 0.00

14, OS¢ .60 O.83 025

15. SO 0.30 062 : 6.09

16. OSSO 0.00 .00 0.00

17. '

18.

19.

20. :

Total Flow: _Z_ﬁl/ C‘lps)

CAFOIMSWILLDASTRM I LW FIU



44 ESA CONSULTANTS INC.

2637 Midpoint Drive, Suite F
? Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number; SC-3

Project Name: __RICO Date: _6/27/00 Time: /300

Sampling Personnel: (signature) éﬂ- gq %E:

Description: _92//per Cree X ‘ne. adlt Ai'se harg €
Vertical Distance Depth Velocity ,
Number (ft/m)y” (filmy (ft/s,mfsy : Segment Flow (ft'/s, m/sy

I Q.00 Q.00 o0.00 Qo0
2. 0.80 o. 30 o 21 D08
3. L.S0 0.90 0. 34 007
4. O0.S0 O.90 0.88 0./ 8
5. 0.50 0.4 L 24 £-28
6. O.S0 o.L0 063 0.16
7. OSO 0. 50 116 029
8. o580 0O.98 0.54 o2
9, O.S0 oS0 LS O.38
10. O.80 O. 30 0.77 O 12
11, 050 0.€0 092 O 23
12. O.50 0.90 LO8 022
13. 0. SO Q40 091 o./7
14. oS0 O.45 0. 24 0. 08
15. .80 H-20 D84 OO08
16. O.50 .30 .59 O.09
17. O.$0 0. 20 0.40 o.04
18. O.S0 0.20 082 0.08
{9. 0.0 0.10 0,10 0.0¢
20. O. 30 .00 O.00 0.00

Total Flow: - 2.8 7 | (ﬁij)

CAFORMSVFIELDASTRMFLW . FRM



_‘_E_ﬂ ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suile F
Farl Collins, Colorado 80525
(970)484-3611 (9370)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number; _ DR -1

Project Name: __/R{<0O Date: _6/2 /00 Time: /040

Sampling Personnel: (signature) %—

Description: _ Peolpres Biver—aAbove. St Low/s <e #1) S ysers,
Vertical Distance Depth Velocity :
Number (fupy (fiim) (fUs ) Segment Flow (f0/s, w375y

L. 000 O.06 O.00 O.00
2. /.o OYs [ 2S. O 2?9
3. 2:.S0 [.00 [ 22 3.08
4, 2.50 L35 2.29 216
5. 2.0 12§ 0.72 2.28
6. 2.50 [ 30 [47 , 4. 78
7. 2.50 /- 30 LGS S.386
8. 2.5 LSS LSO SR8
9. 2.50 /€S /.03 i
10. 2.S0 {40 LD 385
1. 2.0 O.90 L.18 {18
12, 280 0ES 0.86 140
13. LSO 0.20 067 .20
14, 0. 720 Q00 0.0 O0.08
15.

16.

17.

18.

19.

20.

Total Flow: fiQ,_QE} (C‘CS)

CAFORMSAFIELDASTRMELW.FRM



Za TSA CONSULTANTS INC.

? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: _ DR- 2

Project Name: __R1CO Date: _6/22/00 Time: 0745
Sampling Personnel: (signature) %’ %‘“’
Description: Do/ares River C/ Lo ‘n Fysfenr owtfell.
Vertical Distance Depth Velocity
Number (fUpe) (fUn (ft/s sy Segment Flow (ft'/s, g’7s)
L. Q00 OO0 D.00 .00
2. .00 070 £33 0.27
3. 250 LY0 0.00 0.60
4, 2.50 [60O [ 72 : .88
5. 2.0 L4< /39 S04
6. 2.50 L 25 0.64 . 2.00
7. 2.90 /60 LEd 48
8. 2-SO L90 [ 2S 6./3
9. 250 /35 [42 S.50
10. 2.50 LEO [.S4 6./¢
L1. 2.€0 L4s” /-09 3.95
12. 250 120 0.7/ 273
13. 2.0 24, 0.S3 -/ 96
14, 280 o.£0 0.649 0. 80
15. IAYe Q.00 0.00 0.00
16.
17.
18.
19,
20. :

Total Flow: M’ (065)

CAFORMSA\FIELDASTRMIFLW. FRM



s FSA CONSULTANTS INC.

2637 Midpoint Drive, Suite F
@ Forl Collins, Coloradoe 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: __ DR-3

Project Name: __RICO Date: _6 /26 /00

Sampling Personnel: (signature) 4@7&' %

Time: /870

Description: St Low's 4 { Ma.had;ée at__adit.

xﬁrrglgg D(I;'sttf:nﬁ‘jc ) gﬁ% (gfilf;)g% Segment Flow (ft/s, Jrs)
1. O.00 OO0 O.00 000
2. 040 90 O.00 Coe
3. O.40 0.90 O.06 0.02
4. 0.0 0.0 0./8 007
5. 0.50 0.90 O.16 0.0%
6. 0. 0 068 O-46 n.lS
7. oso (.95 O.4F O 27
8. 0.se 0.9< 048 0.23
9. 050 100 0.4$” 6-13
10. .50 0.80 0.496 0.8
11. O.50 /). OS” &. 35 018
12. 0.50 o0 ©. A 0.1
13. 0.S0 0.75” 0.0 0.00
14. 0.0 088 0H.00 Q.06
15. 0.30 000 Q.00 O.00
16.

17.

18.

19.

20.

CAFORMS\FIELDASTRMFLW FR M

Total Flow: _/-96_(cFs)



/-

_agl_v‘ ESA CONSULTANTS INC.

2637 Midpoint Drive, Suite F
; 5 Fort Collins, Colorado 80525
(970)484-3611 (97004844118 FAX

iy

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: _DR-35

Project Name: Rico Date: & 00 Time: /266

Sampling Personnel: (signature) %’55"

Description: Yond 11 _EfSluant

Iﬁﬁﬁ:ﬁg D(lfsttf;ge 33[}1‘13 (Xfil,(;;% Segment Flow (ft'/s, wTS)
1. 0.00 000 .00 0.00
2, .20 0.20 Q.00 i .00
3. Q.20 0.40 303 0.00
4, 0-20 O4s oY1 009
5. 026 O0.So 0. 86 0.09
6. 0. 20 0.5 [ 8BS o109
7. 020 0.0 /.58 O.14
8. 0.20 0.5 /7Y 0.19
9. 0.20 O-So [ 78 0.20
10. 0. 20 o.4$ /). 32 0./ 2
11. .20 O Y5 0.89 0.08
12. 0.20 095 0./4 0.0}
13. 0.30 000 0. 00 0.00
14.

15.

16.

17.

18.

19.

20.

Total Flow: _£O8 (cfs)

CAFORMSAVFIELDASTRMFLW.FRM



e e N I N BN Bl BN B N B BN S B B B e =

22a. TSA CONSULTANTS INC.

E 2637 Midpoint Drive, Suite F
Forl Collins, Colorado 80525
(970)484.3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: _{O£- &

Project Name: _ Ki¢O Date: _6/2¢ /00 Time: /038%
Sampling Personnel: (signature) Q;L"?Z“’ -
Description: _$%. Low/'s 20n & outfall #o Delores R, (C102>
Vertical Distance Depth Velocity
Number (f/my (ft/mf (ft/s Jodisy Segment Flow (ft’/s, p*/5)
1. £.60 0,.00 0.00 .00
2. 0.10 0.9p0 Q.46 0.6%
3, 0. 30 040 067 0.0R
4. 0. 40 0-40 0.68 0.1
S. £.90 0. 40 O6F o. 11
6. 090 .40 0. 74 . 0.2
7. 0.90 0.40 078 012
8. 0.40 0.40 0.74 0,12
9. 0.40 O.40 0.6 3 oo
10. L40 LHD o X1 0.07
11. 0.40 046 0. 35 0.06
12. Q.10 o4O 0. 3% 0.0 1
13.
14.
15.
16.
17.
18.
19.
20.

Total Flow: _O. '73_(6-?3)

CAFORMBAFIELDASTRMFLW FRM



ESA CONSULTANTS INC.

;a?

? 2637 Midpoint Drive, Suite F
Forl Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET

STREAM FLOW MEASUREMENT

Station Number: __ DR -7

Project Name: RICO

Date:

§/2% Joo Time: 085S

Sampling Personnel: (signature) 4‘55’5@;—

Description: _Dofores R/

bl kgoﬁﬂ Lowr's ﬂt/&’gg B s sk

Out$all.
Vertical Distance Depth Velocit
Number (ftinf) (ft/nt) (fui_,_;a% Segment Flow (ft'/s, p¥f5)
1. 0.00 Q.00 #Ysle) O.00
2. 0.20 0. 35 [-22 0.0
3. 2.50 .95 [ B2 208
4. 2.0 065 2.3/ 3.3<
5. 2.50 040 /.§6 2.3¢
6. 2.50 10O 1.08 2. 70
7. 2.50 065 2.2} 2.52
8. 2.5¢ .80 .90 3. 80
9. 2.So 070 [ 43 2.S%
10. 2.0 .08 1.S7 .42
11. 2.8 Q9 /3% 3.320
12. 2.0 085 269 5. 72
13. 250 /60 Q.64 10.64
14, 2.0 F 7S 2.30 1006
1s. 1.10 000 O.00N 0.00
16.
17.
18.
19.
20.

CATORMS\FIELDASTRMFLW.FRM

Total Flow: 5974 (Cf‘i)




frélf 8. ESA CONSULTANTS INC.

2637 Midpoint Drive, Suite F
% f Fort Collins, Colorado 80525
(970)484.3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number; _ PR-1{D

+

. Project Name: Rico Date: _6 /26/00 Time: {72/§

Sampling Personnel: (signature) ‘4@5: g’——

Description: _8%, ou/'s ﬁf{f:%ﬂ/}/ Cif)km at _pond /4 e£fluiat,

Vertical Distance Depth Velocity

Number (f/my (ft/msy (ft/s gts) Sepment Flow (ft’/s, w5y
1. 200 000 D00 000
2. 020 B.€o 0,30 ONF
3. 6.20 0. 20 LS8 .22
4. 0.20 0.30 [ YO ' 0. 20
5. 0.20 O.80 0.98 O.16
6. 0.20 0. 80 0. 88 A O.14
7. 020 0. 80 O.69 0.04
8. 020 070 0.58 0.03
9. 0.20 A.70 .97 0.02
10. 020 040 0.42 0oos
11. ©.20 G40 040 _p.6%
12. O.20 0.60 0.31 0.04
13. .20 0.¢¢ 018 0.0
14, 0.20 O.4< 0.5 : 0.0)
15. 010 .40 .14 0.0 |
16. 0320 O.00 0.00 0.00
17.

18.

19.

20.

Total Flow: _/-O& ('C'QSJ

CAFORMSAFIELDASTRM FLW . FIM



~Za@. ESA CONSULTANTS INC.
? 2637 Midpoint Drive, Suite F
Fort Collins, Colorado 80525
(970)484.3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: Dr-12

" Project Name: Rico Date: _ﬁm Time: /6/0
Sampling Personnel: (signature) %
Description: 1 Lo d Slow +o  Fon d 18,
Vertical Distance Depth Velocity
Number (ft/pY (ft/m] (ft/s mofs) Segment Flow (ft'/s, méfs}
L. 000 - 0.00 e.00 O.00
2. 0.08 0.30 2.8 0.06
3. 0N.0% 0.30 3.08 0.08
4. 016 0.30 3.85 O (8
5. 0./17 0. 40 3.9¢ 027
6. O.1? 0, 3¢ 2.3 0. /7
7. 016 8.30 2.94 O./4
8. 0.7 .35 177 0.12
9. 0.08 0. 38 ). 61 0.65
10. 0.28 0.00 0.00 O.00
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Total Flow: _{-OF (C‘%}

CAFORMSAFIGELISTRMIFLW . FRM




" Project Name: LIco

EE*E 2. SA CONSULTANTS INC.

. 2637 Midpoint Drive, Suite F
% 3 Fort Collins, Colorado 80525
(970)484-3611 (970)484-4118 FAX

FIELD DATA SHEET
STREAM FLOW MEASUREMENT

Station Number: DR-13

Date: | 6/26/00
5 s
Ca,nré/}\:!au) to Jpand /(8.

Time: /S"Q/_S“

Sampling Personnel: (signature)

Description: _S%. dow!s -

Vertical Distance Depth Velocity

Number (ft/ar) (fUpmy (f/s, sy Segment Flow (f*/s,_m?#s)
1. 0.00 0.00 OLO 0.00
2. 017 0. 25 D00 .00
3. 016 .30 o019 0.0l
4, O.1? 0. 30 0.69 0.04
5. 017 O35 0.6 DOS
6. 0. 16 0.3S 0.9 0.03
7. 0407 o.40 o8l D06
8. 0,17 6.50 14 012
9, 016 0.60 .79 Vi
10. al? O<o 149 N.13
11. 0.1 7 .40 Q.80 0.08
12. 016 0.35 0.38 002
13. Q.25 0.00 O.00 0.00
14.

i5.

16.

17.

18.

19.

20.

CAFORMEAFIELIASTRMELW FREM

Tetal Flow: QL6_8_ (6%)



APPENDIX A3

Chain of Custody Forms _



ﬂ[pine ﬁna{yticaC Inc. 2814 N. Cooke, Holena, MT 59601  (406) 449-6282
i ot Chain of Custod
Analysis R sted
Esa Consultante Inc, R\C.O g}\naf:ls eque y
ISampler (Signature) Site ID ]-“ }" '-?- Ng 2 0 3 2
Ve an o JuNg 28, 2000 B33
- = Sample Type | Number of | & § 44 Tumaround | Sample Disposal
Sample Identification Date | Time | grab | Comp| Matrix| Containers| = | & i Comments Nommal| Rush | Retun | ODispose™*
a - od, Cu, Fe, Pb,
TAG */ip 6126 | 240 | % swl| | X Mn, #g,2n | X X
4%
TAG ¥ He 11 b/26 |1245] K sw | / X X X
TAG ¥ 12 G2 {1420 | K sw | 1 X \ R X
TAG # 13 626 |1420| X sw | 7 X N 7 X X
ThE F 14 GlZ6 [1425| X sw | / X X X
Tht F 15 6)2% |1445 | X sw | X N 7Y X
The * lip 6126 45 | % sw | / X D .S X
ThG F NF b1zt 1455 | X sw| ¢ |X X W
@l 27
TacS - //8 5 19 gfb% o825 X sw 2_, X )( \ /7 x ><
# /27
TAGS™ 120, 121 45 o825 X sWwl 2 IX|X \ v | X X
Refinquished by Date/Time _ Recemed by. Relinquished by. [CaterTime . |Recerved by,
o e
IReﬁuguiéheaby: =7 Date/Time Received by: Relinquished by: ?%”fa Receivedbfl..ahoratonlr: o
/330

** An additional charge will be made for samples disposed of by Alpme Anafytical Inc. .



A& ﬁ[ ne ﬁna[ tica[, Inc. 2814 N. Cooke, Helena, MT 59601  (406) 449-6282
P
- - Chain of Custody
E3A Conspltants Inc, Ri¢co :nalysis Requested u
fsamplec (Signature) Sie 1D % ? _&v} NO 2031
St & Sl TUNE 28, Zo6s 8123
= ~ Sample Type Number of 3 {';; qg Turmaround | Sample Disposal
Sample identification Date | Time | grab | Comp| Matrix| Containers =|A| R Comments Nommal] Rush [ Retun | Dispose
- ¢d, Cu, Fe, Py,
TA6S ¥ 122,123 |6/2% |o925| X sw| 7 |X|X Mus Aa,Zn | X X
7050 .
TaesH 124,125  |6j2#[r025] X sw | 2 XX N 77| X X
TaGSH 126, 12F |6/27 || X swl Z  |XI¥ N7 X X
a6 ¥ 28 0123|1245 | X gw| | X N # o x Y
A6 T 129 627 1250 | X sw| | [¥ X X
TaG * 130 Gl2%|i256| X sw| | X WX X
TAG # 13 0127 1400 | X swl| |/ ) & X X
+ac ¥ 132 6127 |i350] X Sw | 4 X [ | 72 X X
Tae ¥ 133 (127 1a4s5 | X swi | X X X
—he* 134 0127|1425 | X swl ¢ X. \\ 7 X %
IRetinquishes oy DaterTime Receed by. 'ﬁmnquished By, DatefTime  |Recerved by
PG A
Relinduished by, e Date/Time Receved by Relinquished by; Da1 g Received by Laboratory.
r 4/5 % L e S iy

** An additional charge will be made for samples disposed of by Alpine Anafytical, Inc. .




[ ine ﬂna[ tiCd[; Inc. 2814 N. Cooke, Helena, MT 59601  (406) 449-6252
Alp Y
nent TPt 10 .
ESA Lonsultants Ther | R1CO Arlysis Rogueste Chain of Custody
Fsampler {Signatury Site 1D i‘l{ § ':g N 9 2 0 3 0
ﬁ%ﬁﬁ TuNG 28, 2060 AHE
— — Sample Type Number of "5 '\?_\ & Tumaround | Sample Disposal
Sample |dentification Date | Time | grab | Comp]| Matrix| Containers| &| & F Comments Normal| Rush | Return Dispose**
Cd,Cu,F, Pb
THE #* /00 Glel|0930] X SW { X Mn, Ag, Zn X b4
THG # 10} 6126 | 9930 | X swi | X N7 X %
s # 07 |0/7|0935| X swi /X X %
TAG # 103 Glz | 1005 | X Sw | | X w7 X X
86 * 104 16126 1005 % SW | ¢ X AL B X
a6 # 05 | lisio | X SW1 I X X X
ThE ¥ ok A UREEL RS swW / X \ /7| X Ve
TRaG ¥ 10F  |6l2l|n3s | X swi | % W\ X X
TAG ¥ 08 |Udlnes| A sw| !/ X X X
Tha6 g (bip|eao|X | [sW] ] X > 7 X X
'ﬁelinqui'shed I:!y:- mme Received by: rﬂelinquished by DaterTime |Received by
Fp b S |y
|Rel| i ty: ( -/ Date/Time Received by: Relinguished by: Wﬂé Received by Laboratory'
. [ - ] ﬂ ) 3 . ,6(/
i L340 Migwoa t(:#z
** An addilional charge will be made for sampies disposed of by Alpine Anafylical, Inc. . .
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Analytical Report Package



APPENDIX B1

Analysis Results



" Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406}449-6282

Case Narrative

On June 29, 2000, thirty samples from a project idenfified as "RICO" were received by our
laboratory for analysis. The chain of custody indicated that the water samples were to be
analyzed for Hardness, Total Dissolved Solids (TDS), Total Suspended Solids, Dissolved Metals,
and Trace Metals. The samples were received cool, intact and delivered by UPS.

Results are summarized on the following page.

Should you have any questions regarding this analysis feel free to give us a call at 449-6282.
We appreciate the fact that you have chosen us as your analytical lab.

Sincerely yours,

b —————

Harry Howell
Laboratory Manager

Page 1 of 45 o



_ A Alpine Analytical, Inc.

2814 N. Cooke Street, Helena, MT 59601 (406}449-6282

Client; ESA Consultants, Inc.
Project ID: RICO
Site 1D: JUNE 28, 2000
Date Sampled: 26,27-Jun-00
Date Received: 29-Jun-00
Chain of Custody #: 2030 & 2031

TAGH| TAGH| TAGH
TAGHE | TAGE | TAGH| TAGH# | TAG#| TAGER | TAGH | TAG#| TAG#| 122, | 124, | 126, | TAGH#| TAG#
Water Analysis TAGH#100| 101 | 102 | 103 | 104 | 105 | 106 | 107 | 408 | 109 | 123 | 125 | 127 | 128 | 129
Units : :

Hardness o 793 - -— [ 1189 --- - 701 - 120 | 102 <1 - 90

Total Dissolved Solids {TDS) — - | 1070 | --- — | 1660 | --- e 962 - 178 | 146 24 - 127
Total Suspended Solids (TSS) -u- — 50 - — 26 --- - 2.0 - 1.0 1.0 1.0 -—- 7.0

Dissolved Metals

Units ua/L g/l | ug/l | ug/l | wg/l | ugil | ugl | ugll | wg/l | wg/l | ug/l | ug/ll | uall | ug/l | ug/l
Cadmium - 59 —- -— 0.11 - - 6.3 - --- 020] 015 | 014 - -—
Copper -—- <10 - - <10 -—- -—- <10 -—- — 30 <10 | <10 - -
fron --- <20 R -- | 3880 --- o <20 - - <20 | <20 | <20 e ---
Lead - <05 | --- —— 0.50 -— —- <05 -— - 070 { <05} <05} -— -—-
Manganese - 1970 | — - | 1200 - — 12550 ] - - 163 12 <5 o ---
Silver --- 005 -- - <002 - - 005 — - 0.08 {<0.02]| <0.02| -— -—
Zinc — 1410 | --- -—- 90 -— -~ 11790 | --- - <10 20 <10 - ---

Total Recoverable Metals

Cadmium 8.6 -—- -— | 0.13 - - 6.8 - - 12 - --- - | 0.13 -
Copper <10 -—- - <10 - --- <10 - --- <10 - - -- 10 -
lton 450 - - | 4690 | --- - 580 - — 960 - - - <20 ---
Lead <0.5 o - 0.60 - - <0.5 - -—- <0.5 - -—- --- | 0.60 -
Manganese 2070 .- — [ 1220 -- — {2670} - -—— | 5160 | --- --- - <5 e
Silver 0.05 o o 0.09 - -— 0.04 - - | 0.09 - — - [<0.02] ---
Zinc 1530 - - 270 - — | 2170 - - | 24201 - —-- — 20 -

Page 2 of 45



: A ﬂlj?ineﬂna[ytz‘ca[, Inc.

2814 N. Cooke Street, Helena, MT 59601 {406)449.6282

Client: ESA Consultants, Inc.
Project ID: RICO
Site ID; JUNE 28, 2000
Date Sampled: 26,27-Jun-00
Date Received: 29-Jun-00
Chain of Custody #: 2031 & 2032

TAGH| TAG¥# |
TAG# | TAGH| TAG# TAGHE| TAGH| TAG#| TAGH#| TAGH | TAGE | TAGH#| TAGH| 118, | 120,
Water Analysis TAG#130| 131 | 132 | 133 |TAG#M34 | 1110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 119 | 121
Linits

Hardness - f 16 | — | 2149 — — [ 733 | - — 12 — -~ | B89 | 148 | 150
Total Dissolved Solids (TDS) --- 108 --- | 7089 --- - [ 1155 --- - 974 --- -— 955 { 188 | 200
Total Suspended Solids (TSS) - 1.0 o 6.0 — - 4.0 — o 3.0 — o 14 <1 2.0

Dissolved Metals

Units ug/L ug/l | ugil | ugil ug/L ug/l | ug/lL | uvg/l | vwg/l | ugh | vgil | wg/l | ug/ | wvg/l | ug/L

Cadmium 4.1 —- 1.4 — 7000 10 — - 10 — -—- 18 -~ | 870 | 0.80

Copper 20 -—- 10 — 5200 <10 | - - | <10 | -- -—- 30 - | <10 ] <10
Iron 60 -—- <20 - 844,000 <20 - --- <20 - - 350 - <20 | <20

Lead 0.90 - 3.2 - 505 <05| —- — | <05 - —- | <05 -—- | <05 <05
Manganese 230 -—- 9.6 - 149,000 | 4840 | --- — | 2650 | --- - | 2660)] --- 443 | 446

Silver «<0.02 --- | <002} -- 1.4 0.06 { --- -— <002} --—- -~ 1<0.02] -~ ]<0.02] <0.02
Zinc 380 .- 770 -—- 230,000 [ 1970} -- - 1 2620} --- - | 3600 --- 160 | 190
Total Recoverable Metals

Cadmium - — —- 14 | — — | 15
Copper —e- e - -— - - - 40 - -— 100 - e - -
lron - — --- - i - -—- 210 - - {3210 --- - - —
Lead e - — -— -— — — | 080 --- - 1.6 - - - -—-
Manganese -— --- -—- -~ - - - | 2700 --- - | 2730 --- - - -
Silver - - -—- -— - — - 002 - - 1<0.021 -- - -- -
Zinc - --- -—- - -—- - - | 2780 --- - | 3670 -- -— -—- -

Page 3 of 45



A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282

TOTAL RECOVERABLE METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

sample ID: TAG#100
Project ID: RICO Chaln of Custody No.; 2030
Site 1D: JUNE 28, 200

Laboratory I1D: 7G291 Date / Time Sampled:  26-Jun-00 @ 09:30
Sample Matrix; Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical GQuantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 8.6 0.02 EPA 7131
Copper, ug/L ND 10 EPA 8010
Iron, ug/L 450 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2070 5 EPA 6010
Sitver, ug/L 0.05 0.02 EPA 7761
Zinc, ug/L 1530 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: <%

Page 4 of 45
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample 10: TAG#101
Project ID: RICO Chain of Custody No.: 2030
Site 1D: JUNE 28, 200

Laboratory ID; 7G292 Date / Time Sampled:  26-Jun-00 @ 09:30
Sample Matrix; Water : Date / Time Received: 29-Jun-00 @ 13:30
Practical
Anaiytical Quantitation

Parameter Result Limit (FQL) Method
Cadmium, ug/L 59 0.02 EPATI
Copper, ug/L ND 10 EPA 6010
fron, ug/l ND 20 EPA 7381
Lead, ug/L ND 05 EPA 7421
Manganese, ug/L 1970 5 EPA 6010
Silver, ug/l. 0.05 0.02 EPA 7761
Zinc, ug/L 1410 10 EPA 6010
Comments:
References:

SW-846, USEFPA, 3rd. Edition.

Reviewed by: o —

Page 5 of 45 o~
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample tID: TAGH#102
Project ID: RICO Chain of Custody #: 2030
Site ID: JUNE 28, 200

Laboratory ID: 7G293 Date / Time Sampled: 26-Jun-00 @ 09:35
Condition; Intact Date / Time Received: 29-Jun-00 @ 13;30
Analytical Method
Parameter Resuit Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 793 12-Jul-00 @ 1015 EPA 6010
Total Dissolved Solids, mg/L 1070 05-Jul-00 @ 14;30 EPA 160.1
Total Suspended Solids, mg/L 50 _ 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Page 6 of 45 ~
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

TOTAL RECOVERABLE METALS

Client: ESA Consulitants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#103

Project ID: RICO
Site tD: JUNE 28, 200

Chain of Custody No.: 2030

Laboratory ID: 7G294 Date / Time Sampled:  26-Jun-00 @ 10:05
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation
Parameter Resuit Limit (PQL) Method
Cadmium, ug/L 0.13 0.02 EPA 7131
Copper, ugiL ND 10 EPA 6010
Iron, ug/L 4690 20 EPA 7381
Lead, ug/L 0.60 0.5 EPA 7421
Manganese, ug/L 1220 5 EPA 6010
Silver, ug/L 0.09 0.02 EPA 7761
Zinc, ug/L 270 10 EPA 6010
Comments:
References:
SW-846, USEPA, 3rd. Edition.
Reviewed by: g —"
Page 7 of 45 (_
~!




A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282
DISSOLVED METALS
Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#104
Project ID: RICO Chain of Custody No.: 2030
Site ID: JUNE 28, 200

{.aboratory ID; 7G295 Date / Time Sampled:  26-Jun-00 @ 10,05
Sample Matrix: Water Date / Time Received:  29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 0.1 0.02 EPAT7131
Copper, ugil ND 10 EPA 6010
lron, ug/L 3880 20 EPA 7381
Lead, ug/L 0.50 0.5 EPA 7421
Manganese, ug/L 1200 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 80 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: 4 ol

Page 8 of 45 <
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample 10: TAG#105
Project ID: RICO . Chain of Custody #: 2030
Site ID: JUNE 28, 200

Laboratory ID: 7G296 Date / Time Sampled:; 26-Jun-00 @ 10:10
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mgfL 1189 12-2ul-00 @ 10:15 EPA 130.2
Total Dissclved Solids, mg/L 1660 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 26 05-Jul-00 @ 14:00 : EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by: _!! —

Page 9 of 45



A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282

TOTAL RECOVERABLE METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#106
Project iD: RICO Chain of Custedy No.: 2030
Site ID: JUNE 28, 200

Laboratory ID: 7G297 Date / Time Sampled:  26-Jun-00 @ 11:35
Sample Matrix: Water Date / Time Received:  29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 8.8 0.02 EPA 7131
Copper, ug/L ND 10 EPA 6010
Iron, ug/L 580 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/l 2670 5 EPA 6010
Sitver, ug/L 0.04 0.02 EPA 7761
Zinc, ug/L 2170 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: A

Page 10 of 45



A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

DISSOLVED METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#107
Project ID: RICO Chain of Custody No,; 2030
Site ID; JUNE 28, 200

Laboratory ID: 7G298 Date / Time Sampled:  26-Jun-00 @ 11:35
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 6.3 0.02 EPA 7131
Copper, ug/L ND 10 EPA 6010
jron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2550 5 EPA 6010
Silver, ug/L 0.05 0.02 EPA 7761
Zinc, ug/L 1790 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: <R

Page 11 of 45



Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

sample ID: TAG#108
Project ID: RICO Chain of Custody #: 2030
Site ID: JUNE 28, 200

Laboratory I1D: 7(G299 Date / Time Sampled: 26-Jun-00 @ 11:4&
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 701 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 952 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 2.0 05-Jul-00 @ 14:00 EPA 160.2
Refarences:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by: <

Page 12 of 45




A Alpine Analytical, Inc.

2814 N, Cooke, Helena, MT 58601 {406)449-6282

TOTAL RECOVERABLE METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#109
Project ID: RICO Chaln of Custedy No.: 2030
Site ID: JUNE 28, 200

Laboratory ID: 7G300 Date { Time Sampled: 26-Jun-00 @ 12:40
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 12 0.02 EPA 7131
Copper, ug/L ND 10 EPA 6010
lron, ug/L 960 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 5160 5 : EPA 6010
Silver, ug/L. 0.09 0.02 EPA 7761
Zinc, ug/L. 2420 10 EPA 6010
Comments:
References:

SW-846, USEFA, 3rd. Edition.

Reviewed by.

Page 13 of 45



Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601

Client: ESA Consultants, Inc.

Sample ID: TAG#122, 123
Project ID: RICO

Site ID: JUNE 28, 200

(406)449-6282

Date Reported: 26-Jul-00

Chain of Custody #: 2031

Laboratory ID; 7G301

Date / Time Sampled: 27-Jun-00 @ 09:25

Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference
Physical Parameters
Hardness, mg/L 120 12-Jul-00 @ 10:15 EPA 1302
Total Dissolved Solids, mg/L 178 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 1.0 -05-Jul-00 @ 14:00

EPA 160.2

References:

EFA-Methods for Chemical Analysis of Water and Wasles, US EPA, 600/4-79-020, March 1983

Reviewed by:

S -
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 53601 {406)449-6282

DISSOLVED METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#122, 123
Project ID: RICO Chain of Custody No.: 2031
Site ID: JUNE 28, 200

Laboratory ID: 7G301 Date / Time Sampled:  27-Jun-00 @ 09:25
Sample Matrix: Water Date / Time Received:  29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 0.20 0.02 EPA 7131
Copper, ug/L 30 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L 0.70 0.5 EPA 7421
Manganese, ug/L 163 5 EPA 6010
Silver, ug/t 0.08 0.0z EPA 7761
Zinc, ug/L ND 10 EPA 6010
Comments:
References.

SW-846, USEPA, 3rd. Edition.

Reviewed by: o
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6262

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

sample tD: TAG#124, 125
Project ID: RICO Chain of Custody #: 2031
Site ID: JUNE 28, 200

Laboratory ID: 7G302 Date / Time Sampled:; 27-Jun-00 @ 10:25
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L ‘ 102 12-Jui-00 @ 10:15 EPA 6010
Total Dissolved Solids, mg/L 146 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 1.0 05-Jul-00 @ 14.00 EPA 1602
References:

EPA-Methods for Chemical Analysis of Walter and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by: C‘S
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6262
DISSOLVED METALS
Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample 10: TAG#124, 125
Project ID: RICO Chain of Custody No.: 2031
Site ID: JUNE 28, 200

Laboratory |D: 7G302 Date / Time Sampled: 27-Jun-00 @ 10:25
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30 |
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 0.15. 0.02 EPA 7131
Copper, ug/l. ND 10 EPA 6010
lron, ug/L ND 20 IEPA 7381
Lead, ug/L ND 0.5- EPA 7421
Manganese, ugiL 12 5 EPA 6010
Silver, ug/L ND . 0.02 EPA 7761
Zing, ug/L 20 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: _ 4
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 558601 {406)449-6282

Client: ESA Consultants, Inc. Date Reported: 26-Jui-00

Sample ID: TAG#126, 127
Project ID: RICO Chain of Custody #: 2031
Site ID; JUNE 28, 200

Laboratory iD:  7G303 Date / Time Sampled: 27-Jun-00 @ 12:45
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
- Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L <1 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 24 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 1.0 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EFPA, 600/4-79-020, March 1983

Reviewed by: = el
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282
DISSOLVED METALS
Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#126, 127
Project ID: RICO Chain of Custody No.: 2031
Site ID: JUNE 28, 200

Laboratory ID: 7G303 Date / Time Sampled:  27-Jun-00 @ 12:45
Sample Matrix: Water Date / Time Received:  29-Jun-00 @ 13:30
Practical
: Analytical Quantitation

Parameter Result Limit {PQL) Method
Cadmium, ug/L 0.14 0.02 EPA 7131
Copper, ug/L. ND 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L ND 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zine, ug/L ND 10 EPA 6010
Comments:
References:

SW-8486, USEPA, 3rd. Edition.

Reviewed by: o ot
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {426}449-6282

TOTAL RECOVERABLE METALS

Client: ESA Consuitants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#128
Project 1D: RICO Chain of Custody No.: 2031
Site ID: JUNE 28, 200

Laboratery [D: 7G304 Date / Time Sampled:  27-Jun-00 @ 12:45
Sample Matrix: Water Date | Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 013 0.02 EPA 7131
Copper, ug/L 10 10 EPA 8010
tron, ug/L ND .20 EPA 7381
Lead, ug/L 0.60 0.5 EPA 7421
Manganese, ug/L ND 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zine, ug/L 20 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd, Edition,

Reviewed by: il
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/\ Alpine ﬁlﬁa[ytz’cal; Inc.

2814 N. Cookoe, Helena, MT 59601 (406)449-6282

Client;: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#129

Project ID: RICO Chain of Custody #: 2031
Site 1D: JUNE 28, 200 '

Laboratory 1D: 76305 Date / Time Sampled: 27-Jun-00 @ 12:50
Condition: Intact Date / Time Received: 29-Jun-00 @ 13;30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 90 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mgfL 127 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 7.0 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by: Q ..
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Alpine Analytical, Inc.

2814 N. Cooke, Helona, MT 53601 {406)449-6282

DISSOLVED METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#130

Project ID: RICO Chain of Custody No.: 2031
Site ID: JUNE 28, 2000

Laboratory ID: 7G306 Date / Time Sampled:  27-Jun-00 @ 12:50

Sample Matrix: Water Date / Time Received: 28-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ugiL 4.1 0.02 EPA 7131
Copper, ugiL 20 10 EPA 6010
Iron, ug/L 60 20 EPA 7381
Lead, ug/L 0.90 0.5 EPA 7421
Manganese, ug/L 230 5 EPA 6010
Sitver, ug/L ND 0.02 EPA 7761
2inc, ug/L 380 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: Ay
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ﬂ[pine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-6282

Client: ESA Consultants, Inc. Date Reported; 26-Jul-00

Sample ID: TAG#131
Project 1D: RICO Chain of Custody #: 2031
Site tD: JUNE 28, 2000

Laboratory ID: 7G307 Date / Time Sampled: 27-Jun-00 @ 14:00
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 116 31-Aug-00 @ 13:03 EPA 130.2
Total Dissolved Solids, mg/L 108 31-Aug-00 @ 16:00 EPA 160.1
Total Suspended Solids, mg/L 1.0 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Walter and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by: <%
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59607 (406)449-6282
DISSOLVED METALS
Client: ESA Consultants, Inc. ' Date Reported: 26-Jul-00

Sample ID: TAG#132

Project ID: RICO Chain of Cujtody No.: 2031
Site 1D: JUNE 28, 2000

Laboratory ID: 7G308 Date / Time Sampled:  27-Jun-00 @ 13:50
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 1.4 0.02 EPA 6010
Copper, ug/L 10 10 EPA 6010
Iron, ug/L ND 20 EPA 6010
Lead, ugilL 32 0.5 EPA 7421
Manganese, ug/L 9.6 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/l 770 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by. 4w .
™
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6252

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#133

Project ID: RICO Chain of Custody #: 2031
Site ID: JUNE 28, 2000

Laboratory 1D; 7G309 Date / Time Sampled: 27-Jun-00 @ 14:45
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 2149 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 7089 05-Jul-00 @ 14:30 EPA 180.1
Total Suspended Solids, mg/L 6.0 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Mothods for Chemical Analysis of Water and Wastes, US EPA, 600/4-79-020, March 1983

Reviewed by: b
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A

Alpine Analytical, Inc.

2814 N, Cooke, Helena, MT 59601 {406)449-6282
DISSOLVED METALS
ctient: ESA Consultants, Inc, Date Reported: 26-Jul-00
sample ID: TAG#134
Project ID: RICO Chain of Custody No.: 2031
Site ID: JUNE 28, 2000
Laboratory (D; 76310 Date / Time Sampled:  27-Jun-00 @ 14:25
Sample Matrix: Water Date / Time Received:  29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 7000 0.02 EPA 7131
Copper, ug/L 5200 10 EPA 6010
Iron, ug/L 844,000 20 EPA 7381
Lead, ug/L 505 0.5 EPA 7421
Manganese, ug/L 149,000 5 EPA 6010
Silver, ug/L 1.4 0.02 EPA 7761
Zinc, ug/L 230,000 10 EPA 6010
Comments:
References:
SW-846, USEPA, 3rd. Edition.

Reviewed by: o
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (4(16)449-6282

DISSOLVED METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#110
Project ID; RICO
Site 1D: JUNE 28, 2000

Chain of Custody No.: 2032

. Laboratory 1D; 7G311 Date / Time Sampled:  26-Jun-00 @ 12:40

Sample Matrix; Water Date / Time Received: 29-Jun-00 @ 13:30

Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 10 0.02 ' EPA 713
Copper, ug/L ND 10 EPA 6010
fron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 4840 5 EPA 6010
Silver, ug/L 0.06 0.02 EPA 7761
Zinc, ug/L 1970 10 EPA 6010
Comments:
References:
SwW-846, USEPA, 3rd. Edition.

Reviewed by; e
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. A Alpine Analytical, Inc.

2814 N, Cooke, Helena, MT 59601 {406)449-6282

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample iD: TAG#111

Project ID: RICO Chain of Custody #: 2032
Site 1D: JUNE 28, 2000

Laboratory ID: 7G312 Date / Time Sampled; 26-Jun-00 @ 12:45
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Anaiytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/t 733 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 1155 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/L 4.0 05-Jul-00 @ 14:00 EPA 160.2
References:

EFPA-Methads for Chemical Analysis of Waler and Wastes, US EPA, 600/4-798-020, March 1983

Reviewed by: 5
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)443-6282

TOTAL RECOVERABLE METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#112
Project ID; RICO Chain of Custody No.: 2032
Site ID: JUNE 28, 2000

Laboratory ID: 76313 Date / Time Sampled:  26-Jun-00 @ 14:20
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation
Parameter Result Limit (PQL.) Method

Cadmium, ug/L 14 0.02 EPA 7131
Copper, ug/L 40 10 EPA 6010
iron, ug/L 210 - 20 EPA 7381
Lead, ug/L 0.80 05 EPA 7421
Manganese, ugflL 2700 5 EPA 6010
Silver, ug/L 0.02 0.02 EPA 7761
Zinc, ug/L 2780 . 10 EPA 6010
Comments;

References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: o
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Alpine Analytical, Inc.

Ctient: ESA Consultants, Inc.

2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS

Sample ID: TAG#113

Project ID: RICO

(406)449-6282

Date Reported: 26-Jul-00

Chain of Custody No.: 2032

Site ID: JUNE 28, 2000

Laboratory ID: 7G314 Date / Time Sampled:  26-Jun-00 @ 14:20
Sample Matrix: Water Date / Time Received:  29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 10 0.02 EPA 7131
Copper, ug/L ND 10 EPA 6010
Iron, ug/L. ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 2650 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ugiL 2620 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by:
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 ' (406)449-6282

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample 1ID: TAG#114
Project ID: RICO Chain of Custody #: 2032
Site ID: JUNE 28, 2000

Laboratory ID: 7G315 Date / Time Sampled: 26-Jun-00 @ 14:25
Condition; Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical ~ Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 12 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 974 05-Jul-00 @ 14:30 EPA 160.1
Total Suspended Solids, mg/l. 3.0 05-Jul-00 @ 14.00 EPA 160.2
References:

EFPA-Methods for Chemical Analysis of Water and Wasles, US EPA, 600/4-79-020, March 1963

Reviewed by: v
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282

TOTAL RECOVERABLE METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#115
Project ID: RICO Chain of Custody No.: 2032
Site ID: JUNE 28, 2000

Laboratory ID: 7G316 Date / Time Sampled:  26-Jun-00 @ 14:45
Sample Matrix; Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 15 0.02 EPA 7131
Copper, ugiL 100 10 EPA 6010
fron, ug/L 3210 20 EPA 7381
Lead, ug/L 1.6 0.5 EPA 7421
Manganese, ug/L 2730 5 ' EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 3670 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: A"
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282
DISSOLVED METALS
Client: ESA Consuitants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#116
Project ID: RICO Chain of Custody No.: 2032
Site ID: JUNE 28, 2000

Laboratory ID: 7G317 Date / Time Sampled:  26-Jun-00 @ 14:45
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical  Quantitotion

Parameter Result Limit {PQL) Method
Cadmium, ug/L 18 0.02 EPA 7131
Copper, ug/L 30 10 EPA 6010
Iron, ug/L 350 20 EPA 7381
Lead, ug/L ND 05 EPA 7421
Manganese, ug/L 2660 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zinc, ug/L 3600 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: g
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282

Client: ESA Consultants, inc. Date Reported: 26-Jul-00

Sample ID: TAG#117
Project ID: RICO Chain of Custody #: 2032
Site 1D: JUNE 28, 2000

Laboratory ID: 7G318 Date / Time Sampled: 26-Jun-00 @ 14:55
Condition: Intact Date / Time Received: 23-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 689 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 955 05-J.1-00 @ 14:30 EPA 160.1
Total Suspended Sofids, mg/L 14 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wasles, (/S EPA, 600/4-79-020, March 1983

Reviewed by: P
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406}448-6282

Ciient: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample ID: TAG#118, 119
Project ID: RICO Chain of Custody #: 2032
Site 1D: JUNE 28, 2000

Laboratory ID: 7G319 Date f Time Sampled: 27-Jun-00 @ 08:25
Condition: intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 148 12-Jul-00 @ 10:15 EPA 130.2
Total Dissolved Solids, mg/L 188 31-Aug-00 @ 16:00 EPA 160.1
Total Suspended Solids, mg/L <1 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wasles, US EPA, 600/4-79-020, March 1983

Reviewed by: @
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A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {4i36)449-6282

DISSOLVED METALS

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Ssample ID: TAG#118, 119
Project ID: RICO Chain of Custody No.: 2032
Site 1D; JUNE 28, 2000

Laboratory ID: 7G319 Date / Time Sampled:  27-Jun-00 @ 08:25
Sample Matrix: Water Date / Time Received: 29-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (PQL) Method
Cadmium, ug/L 0.70 0.02 EPA 7131
Copper, ug/L ND 10 EPABUMO
Iron, ug/L ND 20 EPA 7381
Lead, ug/lL ND 0.5 EPA 7421
Manganese, ug/L 443 5 EPA 6010
Silver, ug/L ND 0.02 EPA 7761
Zine, ug/L 160 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by: o
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Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406)449-62852

Client: ESA Consultants, Inc. Date Reported: 26-Jul-00

Sample 1D: Tag#120, 121
Project 1D: RICO Chain of Custody #: 2032
Site ID: JUNE 28, 2000

Laboratory ID:  7G320 Date ! Time Sampled: 27-Jun-00 @ 08:25
Condition: Intact Date / Time Received: 29-Jun-00 @ 13:30
Analytical Method
Parameter Result Date/Time Analyzed Reference

Physical Parameters

Hardness, mg/L 150 12-Jul-00 @ 10:15 EPA 130.2
Total Dissclved Solids, mg/L 200 31-Aug-00 @ 16:00 EPA 160.1
Total Suspended Solids, mg/L 20 05-Jul-00 @ 14:00 EPA 160.2
References:

EPA-Methods for Chemical Analysis of Water and Wastes, US EPA, 600/4-78-020, March 1983

Reviewed by, ¢S
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A

Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 596071

(406)449-6282

DISSOLVED METALS

Ctient: ESA Consultants, Inc.

Sample 1D: Tag#120, 121
Project ID: RICC
Site ID: JUNE 28, 2000

Date Reported: 26-Jul-00

Chain of Custody No.: 2032

Laboratory ID: 7G320 Date / Time Sampled:  27-Jun-00 @ 0825
Sample Matrix: Water Date / Time Received:  28-Jun-00 @ 13:30
Practical
Analytical Quantitation

Parameter Result Limit (FQL) Method
Cadmium, ug/l 0.80 0.02 EPA 7131
Copper, ug/l. ND 10 EPA 6010
Iron, ug/L ND 20 EPA 7381
Lead, ug/L ND 0.5 EPA 7421
Manganese, ug/L 446 5 EPA 6010
Silver, ug/L ND 0.02 [EPA 7761
Zinc, ug/l 190 10 EPA 6010
Comments:
References:

SW-846, USEPA, 3rd. Edition.

o i

Reviewed by,
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APPENDIX B2~

Laboratory Quality Control Results



Control
Data



A Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 (406}449.62682

METALS

Quality Control Sample

Client: ESA Consultants, Inc.

sample (D: Quality Control Sample
Project ID: RICO
Site 1D: JUNE 28, 2000

Date Reported: 26-Jul-00

Laboratory 1D: QC
Sample Matrix: Water
Analytical TRUE
Parameter Result Value Range
Cadmium, ug/L 0.005 0.005 0.004 - 0.006
Copper, ugiL 0.31 0.30 027-034
Iron, ug/L 0.33 0.33 029-0.38
Lead, ug/L 13.2 12.5 11.5-135
Manganese, ugfL 23 241 1.9-23
Silver, ug/L 0.78 0.8C 0.70 - 0.90
Zinc, ug/L 16 1.6 14-18
Comments:
References:
SW.846, USEPA, 3rd. Edition,
Reviewed by: C_&Z
Page 40 of 45




Alpine Analytical, Inc.

dia

Client: ESA Consultants, Inc.

2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS
Duplicate analysis

Sample ID: TAG#101 --Duplicate

Project ID: RICO

Site 1D: JUNE 28, 2000

(406)449-6282

Date Reported: 26-Jul-00

Sample Matrix:

Laboratory ID: 7G292-DUP

Water

Analytical Duplicate %
Parameter Result Result Difference
Cadmium, ug/L. 6.5 6.7 -3.1%
Copper, ug/L <10 <10 NA
Iron, ug/L <20 <20 NA
Lead, ug/L <0.5 <0.5 NA
Manganese, ug/L 1870 1950 1.0%
Sitver, ug/L 0.06 0.06 0.0%
Zing, ug/L 1410 1420 -0.7%
Comments:
References:

SW-846, USEPA, 3rd. Edition.

Reviewed by.  f—
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A

Alpine Analytical, Inc.

Client: ESA Consultants, Inc.

2814 N. Cooke, Helena, MT 59601

DISSOLVED METALS
Duplicate analysis

Sampte 1ID: TAG#126, 127 --Duplicate

Project ID: RICO

Site 10: JUNE 28, 2000

(406)449-6282

Date Reported: 26-Jul-00

Sample Matrix:

Laboratory ID; 7G303-DUP

Water

Analytical Duplicate %
Parameter Result Result Difference
Cadmium, ug/L 0.14 0.13 7.1%
Copper, ugil <10 <10 NA
Iron, ugiL <20 <20 NA
Lead, ug/L <0.5 <0.£ NA
Manganese, ugfL <5 <5 NA
Silver, ug/L 0.14 0.15 -7.1%
Zinc, ug/L <10 <10 NA
Comments:
References:
SW-846, USEPA, 3rd. Edition.
Reviewed by: _ ¢,
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A

Alpine Analytical, Inc.

2814 N. Cooke, Helena, MT 59601 {406)449-6282

DISSOLVED METALS
Duplicate analysis

Client: ESA Consultants, inc.

Sample ID: TAG#118, 119 --Duplicate
Project ID: RICO
Site 1D: JUNE 28, 2000

Date Reported: 26-Jul-00

Laboratory ID; 7G319-DUP
Sample Matrix: Water
Analytical Duplicate %
Parameter Result Result Difference
Cadmium, ug/L 0.70 0.60 14%
Copper, ug/L <10 <10 NA
Iron, ug/L <20 <20 NA
Lead, ug/L <05 <0.5 NA
Manganese, ug/L 443 431 2.7%
Silver, ug/L. <0.02 <0.02 NA
Zinc, ug/L 160 190 -19%
Comments:
References:
SW-846, USEPA, 3rd. Edilion.
Reviewed by: %~
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A Alpine Analytical, Inc.

2814 N. Cooke Street, Helona, MT 59601 {406)449-6282

Quality Control Sample

Chient: ESA Consultants, Inc. Date Reported: 26-Jul-00

sample ID: QUALITY CONTROL SAMPLE
Project ID: RICO
Site ID: JUNE 28, 2000

Laboratory ID: QC samples
Condition: Intact

Analytical True } Method
Parameter Result Value Range Reference
Hardness, mg/L 57 59 52 - 66 EPA 130.2
Total Dissolved Solids, mg/L 704 700 630-770 EPA 160.1
Total Suspended Solids, mg/L 266 250 225 -275 EPA 160.2
Comments:
References:

Methods for Chemical Analysis of Water and Waslfes, US EPA, 600/4-79-020, March 1983,

Analyzed by: e
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Alpine Analytical, Inc.

2814 M. Cochke, Helena, MT 58601

Client: ESA Consultants, Inc.

sample 1D: DUPLICATE

Project ID; RICO

Site iD: JUNE 28, 2000

(406)449-6282

Date Reported: 26-Jul-00

Laboratory ID: DUP
Condition: Intact

Parameter

Analytical Duplicate
Result Result

%
Difference

Physical Parameters

Hardness, mg/L
Total Dissolved Solids, mg/L
Total Suspended Solids, mg/L

994 984
2577 2644
26 26

1%
3%
0%

References:

EPA-Methods for Chemical Analysis of Water and Wasfes, US EPA, 600/4-79-020, March 1983

Reviewed by: eV
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APPENDIX B3

Field Quality Control Results



TABLE B3

Field Quality Control Sample Results

Parameter || Units } DR-7 Field}:l))Ru-?licale Duplicaie RPD " )| Field Blank
r General Parameters
Hardness mg/L as CaCQO, 148 150 13 <1
Total Dissolved Solids || mg/L as TDS d 188 200 6.2 24
Total Suspended Solids || mg/L as TSS <1.0 20 1.0
|
Dissolved Trace Metals
Cadmium g/l as Cd 0.70 0.80 13.3 0.14
Copper pgfl.as Co <iQ <10 --- <10
Iron ug/l as Fe <20 <20 <20
Lead ugfL as Pb <0.5 <05 <0.5
Manganese g/l as Mn 443 446 0.7 <5.0
Silver ugl/l as Ag <0.02 <0.02 --- <0.02
Zinc wgllasZn || 160 190 17.1 <10
Total Recoverable Trace Metals
Cadmium wug/L as Cd 0.13
Copper ug/Loas Co 10
Iron 1g/L as Fe <20
Lead g/l asPb 0.60
Manganese ugfL as Mn <5.0
Silver ug/L as Ag <0.02
Zinc gL as Zn 20

{1) Relative Percent Difference. Control Limit, RPD <= 20




APPENDIX C

Water Quality Results from October, 1999 Sampling Event



UPPER DOLORES RIVER AND SILVER CREEK BASIN
WATER QUALITY MONITORING SUMMARY

RICO, COLORADO

Analysis results from samples collected in the Silver Creek Basin on October 25, 1999, are
provided in Table C1. Results are presented with Colorado stream standards for Silver Creek
below the Town of Rico’s water supply intake (Segment 9). For hardness based standards, a
hardness value of 135 mg/L as CaCO, was used to calculate standard values. This hardness value
was measured in sample SC-3 collected from Silver Creek below the Blaine adit discharge.

Silver Creek Basin Analysis Results

TABLE C1

Field Parameters

|

SC-1

5C-2

SC-3

Parameler H Units

Silver Ck above
Standacd Blaine Adit Blaine Adit

Silver Ck below
Blaine Adit

Flow £pm --- 1.4 -
pH St 6.5-90 7.69 2.2 7.66
Temperature °C 50 2.6 38
Conductivity pmhbos/cm 239 6,850 274
Alkalinity mg/L as CaCO, 96 <10 77
General Parameters

Hardness | mgi as caco, | [ 100 2,025 135
Total Dissolved Solids " mg/L as TDS “ " 112 11,400 147
Total Suspended Solids || mg/LasTSS | I <10 13 9.0
Dissolved Trace Metals

Cadmivm ugflas Cd 13.8/5.0 0.23 2,000 17
Copper pgfL as Cu 23.5/15.3 <10 50,000 <10
Iron g/l as Fe 11,000 75 1,500,000 1,000
Lead ug/L as Pb 156/5.95 1.5 99 <0.5
Manganese g/l as Mn /1,000 34 115,000 600
Silver ugll as Ag 3.41/0.54 0.07 1.5 0.08
Zinc ug/L as Zn /1,100 1,480 489,000 3,250

{1) acute/chronic - Colorado streamn standards (dissolved melals) for Silver Creek below the Town of Rico’s water
supply intake (Segment 9). The hardness valve measured at the downslream sampling site SC-3 (135 mg/L as CaCOs)}
was used for hardness based standards.

At SC-2, flow from the Blaine adit was measured at 1.4 gallons per minute (Figure 3).
The discharge was very acidic with a pH of 2.22 and contained high concentrations of total
dissolved solids (11,400 mg/L) and dissolved metals (Table C1).



Comparison of the Silver Creek results at SC-3 with stream standards indicates that the
concentration of dissolved cadmium exceeds the acute standard of 13.8 mg/L. In addition, the
concentration of dissolved zinc in the grab sample is higher than the chronic standard of 1,100
mg/L. These concentrations of cadmium and zinc, along with the measured concentrations of
dissolved iron and manganese, were significantly higher than the range of concentrations
measured during VCUP monitoring. During the VCUP monitoring program, measured
concentrations of dissolved cadmium and zinc did not exceed acute or chronic standard values at
site SC-3. The Blaine adit discharge (SC-2) and Silver Creek flows upstream of the adit (SC-1)
were not measured or sampled during VCUP monitoring, so the reason for the change in Silver
Creek water quality below the adit is not known. '

Samples from the Upper Dolores River Basin were collected on October 24, 1999.
Dolores River sample results are presented in Table C2 with stream standards for Section 3. For
hardness based standards, a hardness value of 283 mg/L as CaCO, was used to calculate standard
values. This hardness value was measured in sample DR-7, the Dolores River below the St. Louis
tunnel settling pond system. Comparison of the Dolores River results at DR-7 with stream
standards indicates that the measured concentrations of dissolved metals do not exceed standard
values. These results are consistent with VCUP monitoring results from the Dolores River further
downstream.



Upper Dolores River Analysis Results

TABLE C2

Units Standard

DR-1

DR-2

DR-7

Dolores River

Dolores River

Dolores River

| Parameter above Ponds above Qutfall below Ponds
Field Parameters
pH s, 6.5-9.0 8.20 7.86 648 |
Temperature °C 8.4 5.1 25 |
Conductivity pmhos/cm 274 407 516 -
Alkalinity mg/L as CaCO, 82 92 114
General Parameters .
Hardness mg/L as CaCO, || | 14 181 283
Total Dissolved Solids |l mg/LasTDS || N 154 214 314
Total Suspended Solids || mg/LasTsS | I <0 <1.0 <1.0
Dissolved Trace Metals
Cadmium ugfL as Cd 31.9/2.57 0.26 0.41 22
Copper pg/l as Cu 47.3/28.8 <10 <10 <10
Iron ug/L as Fe /1,000 <20 54 115
Lead 1g/L as Pb 514/17.0 0.90 0.80 1.0

| Manganese pg/L as Mn /1,000 100 400 500

Silver 1g/L as Ag 12.2/1.92 0.30 0.39 0.83
Zinc pgﬂ.. asZn 283/256 <10 <10 130

(1) acute/chronic - Colorado stream standards (dissolved metals) for the Dolores River Segment 3. The hardness value

measured at the downstream sampling site DR-7 (283 mg/L. as CaCOQ;) was used for hardness based standards.

Sample results from the St. Louis tunnel settling pond system are presented in Table C3
with the 30-day average effluent limitations for Qutfall 002 (CDPS Permit Number CO-0029793,
expired January 31, 1999). Samples were collected at the tunnel discharge (Figure 4), Pond 18
discharge (Figure 5), Pond 11 discharge, and Outfall 002 (Figure 7). Comparison of the total
recoverable trace metal results from Qutfall 002 with the effluent limitations indicates that
concentrations of cadmium, silver, and zinc were greater than 30-day average effluent limitation
values. Additional comparison indicates that total recoverable concentrations of cadmium, silver,
and zinc in the Pond 18, Pond 11, and St. Louis tunnel discharges were also greater than effluent

limitation values.



TABLE C3

St. Louis Tunnel Settling Pond System Analysis Results

Field Parameters

|_pRr-3 DR-4 DR DR-6_|
Eifluent Tunnel Pond 18 Pond 11 Qutfall
Parameter Limitation ‘? || Discharge | Discharge | Discharge 002

pH g4, 6.5-9.0 7.04 8.0 7.82 7.38
Temperature °C 18.3 16.7 10.0 6.8
Conductivity pmhos/cm 1,010 1,010 1,030 1,020
Alkalinity mg/L as CaCOy 92 91 80 108
General Parameters _ _
Hardness " mg/L as CaCO, " " 490 533 519 710
Total Dissolved Solids || mg/LasTDS __ || | =03 913 907 969
Total Suspended Solids " mgfl as TSS " " 19 11 7.0 3.0
Dissolved Trace Metals
Cadmium ugfL as Cd 12 15 15 8.7
Copper 4g/L as Cu <10 <10 <10 <10
Iron 4g/L as Fe 3,000 <20 <20 70
Lead 1gf/L as Pb 14 0.60 <0.5 (.90
1| Manganese /L as Mn 2,200 2,000 2,000 1,700
Silver ugfl as Ag (.08 0.03 0.25 0.27
Zinc g/l as Zn 6,650 4,100 3,390 2,990
Total Recoverable Trace Metals
Cadmivm pg/L as Cd /0.4 14 20 14 9.6
Copper pef/L as Cu f24 <10 <10 <10 <10
| Iron pg/L as Fe 9,000 4,000 1,000 1,000
Lead ugfL as Pb /9.9 3.1 5.4 2.4 4.4
Manganese g/l as Mn 2,200 2,100 2,000 1,700
Silver pe/L as Ag 0.1 0.14 0.32 0.47 0.38
Zing /L. as Zn 1237 6,870 5,450 4,020 2,970

(1) daily maximum/30-day average - St. Louis Tunnel Outfall 002 Effluent Limitations (CDPS Permit Number
CO-0029793, expired January 31, 1999}




